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1 
This invention relates to the production of 
articles carrying a sheath or covering of plastic 
material, and more particularly relates to pack- 
aged articles, the package carrying a covering or 
protective layer of olastic material, particularly  
a rhin layer thereof, as well as to methods and 
apparatus îor producing such articles and pro- 
tected or covered packages and fo the resulting 
articles themselves. 
There is an ever increasing demand for pack- l0 
aging in water-tight, and even more important, 
in vapor-proof containers, tteretofore, if has 
been customary fo protect packages by wrapping 
in lead or aluminum foil and as ,an additional 
precaution, rewrapping with a so-called water- l 
proof cellophane or similar material. A great 
deal of effort bas been ruade fo package by means 
of heat sealing of various kinds of foil and with- 
in sheetings of plastic materials but the results 
have net proved satisfactory. The sealing of 20 
such sheets or foils has hot actually produced 
a water-tight or more importantiy, a vapor- 
proof protective c0ating. Thus heat sealing is 
sometimes slow, and it frequently leaves air 
bubbles and weakens the materials around the 25 
heat treated edges. In addition, the use of such 
preformed sheets requires material  of substan- 
tial thickness so that it can be handled. 
Or considering a different, field in which 
analogous results bave been sought, atte.mpts 30 
have been ruade to cover a metal tube such as 
rhin wall brass with an insulating plastic cover- 
ing, as for example, in the production of flash- 
light cases, dry cells, etc. Injection molding of 
a rhin coating of plastic around a metal tube 35 
has hot proved satisfactory. 
Among the objects of the present invention is 
the production of sheathed articles carrying a 
protective coating of plastic produced by ecient, 
simple, and economical procedures. 40 
Still further objects and advantages of the 
present invention will aplear ïrom the more de- 
tailed description set forth below, this more de- 
tailed description being by way of illustration 
and explanation only, and hot by way of limita- 45 
tion, since various changes therein may be ruade 
by those skilled in the art without departing 
from the scope and spirit of the present inven- 
tion. 
In connection with that more detailed descrip- 50 
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tion, there is shown in the accompanying draw- 
ings, in 
Figure 1, a side elevation of a machine that 
can be utilized in carrying out the present in- 
vention, pa'tly in section; in 
Figure 2, a side elevational view showing tubing 
carrying articles therein as taken off of the 
paratus of Figure 1; in 
Figure 3, a continuous length of extruded 
tubing carrying a series of rigid articles therein 
in spaced relation one to the other; in 
Figure 3A, a modification of the article shown 
in Figure 3; in 
Figure 4, a single and sheathed article result- 
ing by cutting through the chin of articles of 
Figure 3; in 
Figure 4A, a modification of the article shown 
in Figure 4; in 
Figure 5, an ensheathed article carrying the 
plastic coating or protective covering thereon; in 
Figure 6, an end view of the article of Figure 
5; in 
Figure 7, an end view of. a cigarette package 
carrying the plastic protective covering; in 
Figure 8, a longitudinal section through an un- 
fiiled container carrying the plastic sheath pro- 
tective covering; in 
Figure 9, a section on the line 8m8 of Figure 
8; in 
Figure 10, a fiashlight casing with the pro- 
tective sheath thereon; in 
Figure 11, a dry cell carrying a protective 
sheath or wrapper; in 
Figure 12, a modified form of machine, shown 
in side elevation, partly in section, that can be 
utflized in carrying out the present invention; in 
Figure 13, a modified form of chain compris- 
ing extruded tubing having spaced articles there- 
in; and in 
Figure 14, a detail in section o£ one of the 
sheathed articles of Figure 13. 
In accordance with the present invention, ther- 
moplastic tubing is extruded produced from ther- 
moplastic materials having the properties desired 
for the particular purP0ses in hand, such as heat 
resistance, or water-vapor resistance, rigidity, in- 
sulating character, etc. And immediately upon 
the extrusion of such tubin, rigid articles are 
inserted within the extruded tubing just as the 
latter is being extruded, the articles being fed 
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desirably intermittently through the extrusion die 
into and within the tubing just as itis being 
extruded, desirably the articles being in spaced 
relation one te the other. There is thus produced 
a continuous chain of ensheathed articles or clo- 
sures comprising a continuous length of extruded 
tubing carrying a series of rigid articles therein 
in spaced relation te one another. The tubing 
may then be cut in any desired way between 
the spaced articles te give a series of articles 
carrying such plastic sheaths or covering or pro- 
tective material and the end sealing thon com- 
pleted in any desired way. The exact manner of 
handling such articles wfll depend on the par- 
ticular articles being treated. Filled packages 
and articles may have the ends sealed immedi- 
ately. These and other features will be further 
fllustrated below. 
The invention may be utflized in the ensheath- 
ing of various types of articles, packages, closures, 
containers, tubes, dry cclls, etc., as long as the 
articles fed into the tubing during extrusion of 
the latter, are capable of being handled as rigid 
discrete bodies se that they may be fed into the 
tubing in spaced relation as desired. The arti- 
cles may thus be discrete or rigid packages as 
distinct frein fluent materials and such articles or 
packages .include any type of articles, closures, 
tubes, etc. Fr example, ny fllled, closed, con- 
tainers; unfllled containers or closures which are 
subsequently te be fllled with any types oï articles 
or materials; discrete lengths of tubing such as 
moral tubing, paper tubing, cardboard, plastic 
tuing, etc.; packaged cigarettes, rolls of photo- 
graphic film; dry cells; etc. 
The tubing utflized may be produced frein any 
desired thermoplastic material that can be ex- 
truded having the properties desired forthe par- 
ticular packaging or covering operation in hand 
but most dsirably thermoplastic synthetic resi- 
nous materials are employed including cellulose 
der, tvatives such as the esters and ethers for ex- 
ample, cellulose acetate, cellulose rfitrate, .cellu- 
lose acetate butyrate, ethyl cellulose, benzyl cellu- 
lose» etc.; vinyl polymers and copolymers including 
polymerized vinyl acetate, polymerized vinylidene 
chloride, and copolymers of vinyl chloride and 
vinyl acetate; polymer.ized styrenes, methacrylate 
and methyl methacrylate resins, polyethylenes, 
nylon.type resins,.etc. The choice of the particu- 
lar msterial .depends on the particular ensheath- 
ing or covering operation te be carried out, the 
nature of the article te be ensheathed .or pro- 
tected, properties such as water-tight packaging, 
vapor-proof protection, the rigidity of .the coat- 
ing, etc. Further the wall thickness of the ex- 
truded tubing depends on many of these con- 
siderations but since just as the .tubing is being 
extr.uded, the article or packageto be ensheathed 
or encased .or protected is .inserted .into the ex- 
truded tubing, -it .is possible te use much thirmer 
wall tubing than can be employed if such tubing 
is first preformed and subsequently used for ap- 
plication te an article. Thus tubing having as 
rhin a wall as .003" te .0035" up may be em- 
ployed. Further it should be noted that the 
plastic material has actually been extzuded frein 
the die as the .package, etc., is introduced within 
the extruded tubing. For this reason no exces- 
sive pressure, in general no pressure at all, -is 
exerted by the .plastic-material on the package, 
etc., except .pressure that may be exerted .bY 
after-shrinkage of the plastic tubing. But there 
need be no limit placed.on the thtckness of.tubing 
wall employed since :thls .my vary with the type 

4 
of resin and type of packaging being carried out. 
This wall thickness also is capable of being used 
depending on the considerations set forth above 
and also whether the operation is carried out te 
5 produce a direct adherence or "welding" of the 
plastic te the container or other article. 
By choice of the thermoplastic synthetic resin- 
eus material in connection with the particular 
material cortstituting the article te be covered, 
I. and the conditions of operation under which the 
extrusion is carried out, the adherence of the 
tubing te the article can be controlled. Thus 
is possible te extrude synthetic resinous plastic 
materials ente metallic and non-metallic articles 
15 or packaged articles se that the tubing as ex- 
truded under the temperature conditions prevail- 
ing and the nature of the materials, is welded 
dfl'ectly te the package whether metallic or non- 
metallic. On the other hand, if rapid cooling is 
fie effected of the .extruded tubing about the article 
just as :it emerges frein the die and particularly 
if the article is precooled as well, the encasement 
can be carried out without any substantial ad- 
herence or welding of the extruded tubing te the 
5 article. Even in the latter instance where there 
is no substantial welding, the extruded tubing can 
be produced about the .article with a snugness 
and the cooling operation when emp]oyed tan be 
utilized te shrink the extruded tubing se that 
30 is closely adjacent te thepackaged article even:if 
no actual welding effect .is obtained. In hese 
operations the .package itself serves =as a support 
for the plastic se that a very thin wall n ,he 
tubing can be employed. 
5 If a package is being coveed or protectcd .w.hich 
package is complete .with its contents, then it 
only necessary te feed such packages at he de- 
sired interva]s through the extrusion die inte he 
tubing just as the latter is .being extmded, leavng 
40 s/fIicient air space between each package .te per- 
mit heat sealing of the.end portions of the plastic 
tubing about each aticle after the individual 
articles.carrying the tubing thereabout are severd 
frein the Chain of articles produced -in accoz, dance 
45 with this invention. 
If the article being encased or protected :ts .an 
unfiIled container, if .can stmflarly be Ied hrough 
the die into the tubing just as the latter is betng 
extruded te preduce a-continueus .chain .or end- 
50 less string of empty packages. Splitttng halfwy 
between the packages there ts obtained an un- 
fdled package or carton or .container or closure 
which is encased except OEór the open-end. ine 
contents thon may-be .inserted .inte he unfllled 
55 centainer, and the open end-thon autematically 
felded over and seled as by heat. 
The tubing which is extruded .and ,uilid or 
encasement or ensheathing er articles of ,any de- 
sired type, may be adapted te conform .te .he 
60 cross-sectional shape o the package, se hat .such 
extruded tubing may-be in cross-section, oand, 
rectangular, :hexagonl, oral, etc. 
Referring te Figure 1 of t.he.drawings .for illus- 
trative apparatus-that may beztitized .in .carrying 
65 out the present -invention, ,there 
trusion die I of oross-head type through which 
the material = :being extruded ;is forced =threugh 
the extrusion die-orifice  Sbeut he core ,1-te 
ferre the continuous, seamtess, extruded -tube 
70 The cor-e may be held in place :by .means .et he 
nut 6 threaded .ente the .thr.eaded .end , Of ,he 
cote. The cote 1 ïs =proYided wth a passage 
that passes directly .through :the core ,desirably 
centrally positioned within the die body I, which 
16 passagev¢ay opens Into he lrterior ¢f .the tttbtng 



5 as itis being extrudel. The articles to b'e en- 
sheathed or entubed are shownt9 and are.fed 
through .the .croSs-head in the passage !8 .t.lntcr- 
vals as the túbing is being extrUdedso that ;the 
tubing 5 is' formed directly, encaslng, the article 
with a space J0 between each article..Y de- 
sired 'means manual or otherwise but preferabty 
automatic means may be utilized for feedlng the 
rigid articles through the passageway into the 
tubing as i is beingcxtruded. OEf desiréd dipend- 
ing on the speed of the operating conditions, the 
nature .of the synthetic .resinous matcrial, etc., 
coolant J3 may be applied from the nozzle J4 as 
soon as the extruded material .has covered the 
whole of the immediate article .passing at his 
point to forma screen of coolant which na> -for 
example, be a wter screen, toset the resin-and 
shrink 'i onto the 10ackage so thät the .tubing 
inbetween Che ensheathed articles .is shrunk to 
a lesser diameter as shown at J5-and se iin this 
condition. An air lock-maY be used .to control 
Che pressure within the tubing. 
If desired, Che air p,essure wIchin the tubing 
may also be controlled in-other ways. Thus a 
passagev¢ay J8 through the core may lead Prom 
a point within the tubing whel, e it is first eing 
formed about Che article , as shown ai 1, back 
through the cote  to Che ourlet Je. The pro- 
duction of a few inches of vacuum applied as the 
package emerges ffom thedie-causes the .tubing 
to contract just ahead of the«rticle, and to pro- 
duce immediate heat sealing of the-tubing about 
Che article. The few inches of vcuum may .then 
be replaced by a few inches of water pressure as 
the next package is-inserted. These operations 
may be carried out correlated with the operations 
of feeding the articles through the-passageway 
8 into the tubing as thelatter is-being extruded. 
The apparatus shown .in Figure 1 may be set 
up fo extrude tubing in a vertical position-so 
that the articles $ may drop by gravity through 
the passageway 8 to the point vhere the tubing 
is leaving Che extrusion die. -As the tubing is 
formed by extrusion, the article 9 will travel 
along with it. The .article 9 would be dropped 
into the passageway successively ai spaced in- 
,errais. 
The chain of articles encased in Che tubing 
produced by the apparatus ofFigure 1 may 
taken off of that apparatus in the manner-shov¢n 
in Figure 2, th c continuous chain .of articles 
9, 9 in the tubing 5 passing under wheel J2 onto 
Che belt conveyor 9. 
Any desired means may be utilized to cut the 
tubing carrying encased articles to produce 
either an individual .article carrying the .en- 
casernent thereabout, or.a chain of such .articles. 
Depending on wheher individual articles are 
severed ai this point -from the chain ..of articles 
or whether a group of articles remain together 
in the chain, various procedures are possible. 
As shown in Figure 3, here may be produced 
a chain of sheath closures or articles 9, $ spaced 
from each other by .the spacings J0 within the 
continuous length of extruded tubing 5. Where 
an empty package, sealed atone end, as for ex- 
ample a cardboard film box ii tobe ensheathed 
and subsequently the film roll inserted, the. fol- 
lowing procedure may be carried-out. The .emp- 
ty packages sealed atone end, are fed into ,the 
tubing as the latter is being extruded as ex- 
plained above, the-empty-packages bein 'fed, 
however, alternately with Che-open end forward 
and Che sealed end-forward. This-ill give 
series, of ensheathed empty packaes 9, 
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Shovn In :FigUre.'3A ith the seáled ends. Of ad- 
jacent packages facing :each .other -as shown at 
9a, 9a alternating ith adjacent pcka$es hav- 
ing the open ends facng .each other as shown 
5 at 95, 9b. The air pressure n the ttibing lur- 
ing extrusi0n is varied by.means of the air lock 
io that a small amount of air pressure-is pro- 
duced in the-tuIing at the place JOb where the 
open ends of he -packages :face each other ,to 
10 produce.a bulge.0b in.thetubing. Atthe place 
J0a Where the ealed ends .Of the .package face 
each other, the production of a small vacuum 
shrinkS the tubing gt-this place s-shown ai 
$0a. The operatlons .are .alternted to produce 
15 the chain shownin Figure 3A. 
-A hain of .such heathed. articles .hown in 
Figure .3 may have-the "tubing eut either aUto- 
matilly or ,mánualy -chrouh che .ubing 
points 20, 20 'in-he spaces '0, J0 between .the 
20 individual artïcles9, 9 to prodtice-a single rticle 
9 carrying-the tubing 5 as an encasement:.:there- 
for with the ends of 'tibing . J, 2 ex-tending 
over the ends of the article 9, .as .Sh0wn :in 
Figure 4. Or if"the chain Of shethed "articles 
25 shown in Figure 3A is cut through at points 
20a and :9b, an article is produced as hown in 
Figure-4A in "which the c0ntainer 9 is Shown 
having the sheath Sa, the open end 95-Of the 
container having the adjacent ënd 9col the 
3,0 sheath flaring outwardly hile the seled end 
9a of the container bas the shrlnk-end 9g of the 
sheath. Further procedure depends on the 
nature ofthe article being encased. 
If the article 9 fs a filled contained then the 
35 10rotruding ënds 2J, 2 of the tubing 5 as shown 
in Figure , mïy be folded over and heat sealed 
electronlcally or otherwise to seal the ends as 
shown at 23,  Of Figures 5 and6 so that a ïully 
encased or .protcctcd article 9 wtthin the cover- 
0 ing 5, 3, 4 is thus Obtained. 'Figure 7 illus- 
trates a package of .cigarettes which .has been 
encasel in -this way, Che cigarette package 5 
carryïng he encsemeït or sheath 6 of .syn- 
Chetic resinous plastic or-other thermoplastic 
45 material extruded and .produced in the manner 
set forth above. 
If the aticle utilized is .an unfilled container, 
as shown in .Figure .8, such container or closure 
2] carries the protective .coveringï8, only one 
50 end 29 of v¢hïch has been sealed ..at this point 
about the bottom  of .the closure , the other 
end of the container J being open owih the 
extruded tubing-end 3 .thereabout. Thus the 
unfilled container may then be filled with .any 
55 type of article, fiuent matcrial or otherwise, the 
end 3J of the container closed, and the end 
3 of the plastic .tubing folded .thereabout and 
sealed thereöver as explained above for the 
filled packages. A-similar .procedta'e .may be 
60 followed in utilizing the unfilled container o£ 
Figure 4A. 
Where the articles being encased, are discrete 
lengths of tubings such as metal tubing utilizable 
65 for example, for fiashlight casings, a length of 
metal tubing 33 as shown in iiure 10 having 
threaded ends 34, 35 will when .severed from the 
chain of sheathed articles haveche general ap- 
pearance shown in Figure 4. The ends of the ex- 
î0 truded tubing covering the threaded ends 3 .and 
.5 of Che tube 3 may then.be removed by strip- 
ping It off of such threaded parts 0f the brass 
tube or other metal tube :to leave the article 
shown in Figure 10 carrying"the protective coat- 
75 ing 6 v¢hich may be of :insulating:material £ight- 
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ly adherent and even welded to the metal tube 
to produce the casing for the purposes shown. 
Where the articles being encased are in the 
nature of dry cells, the protruding ends of the 
tubing similar to that shown at 2! and 22 in 
Figure 4 may be cut off a/ the edges 37 and 35 
of the dry cell 39 as shown in Figure 11 to pro- 
duce such dry cell having the protectiveand 
insulating wall covering 40 of extruded plastic 
while the metal bottom 4! of the dry cell and 
the terminal 42 are thus exposed for electric con- 
tact in the usual way. 
The invention thus results in the produc- 
tion of packaged articles carrytng protective 
coverings or sheaths or discrete lengths of tub- 
ing or other rigid articles enpackaged or encased 
by thermoplastic materials, the operations betng 
simple and economical and productng covertngs 
in situ on the desired articles that fit closely 
and may as set forth above be tightly adherent 
or welded to the articles when deslred. 
In some cases, where deslred0 the tubing carry- 
ing intermittently spaced articles theretn» may be 
heat sealed in the spaces between the articles by 
the application of pressure to the tubing shortly 
after it emerges from the die and while the tubing 
is still hot from the extrusion step. In thls way 
immediate heat sealing may be produced by coin- 
pressing the walls of the tubing together. As 
shown in Figure 12, the tubing 45 as it emerges 
from the die 46 within whlch If has received the 
article 47 in the saine manner as explained above 
in connection with Figure 1, passes immediately 
between two sers of compression members 48, 
49 having arms 50, 50 and 5J, 5! which rotate 
syncronously so that a pair of arms 50 and 5! 
simultaneously compress the tube 45 as shown 
at 52 to heat seal the tubing ai this point, thls 
operation taking place while the tubing is ad- 
vancing from extrusion. Immedlately following 
the compression elements whlch heat seal the 
tubing, a water curtain 53 from the ring 54 may 
be applied to rigidify the resin about the article 
47. %Vhere such heat sealing is utilized it is 
only necessary to cut through the chain of en- 
cased articles at points 52, 52 to produce an in- 
dividual article or package fully encased with 
the protective thermoplastic covering. 
In the modification shown in Figures 13 and 14, 
the invention is applied to the production of 
collapsible tubes or similar articles. This phase 
of the invention is carried out as explained above 
for Flgures 1, etc., the tubing 5 being extruded as 
explalned above for the other examples but the 
articles which are tntermittently inserted Into 
the tubing 5 during its extrusion, may be a series 
of closure ends 55, 55 spaced apart within the 
tubing 5 a distance to form spaces 56, 56 of a 
length substantially equal to the length of Indl- 
vidual collapsible tube to be ruade. Such closure 
ends 55 may thus be heat sealed or welded as ex- 
plained above to the tubing 5 at their areas of 
contact 57, 57. Each closure end 55 may take 
the form as shown of a hollow body portion 55 
having a notched or grooved side wall 59 with a 
tapered shoulder 60 jolned to the neck portion 6! 
which may be threaded as shown at 62 for recep- 
tion of a conventional cap (not shown). The 
closure ends may be ruade of any deslred materlal 
such as metal, plastic, etc. Desirably they may 
be of rigid plastic such as synthetlc resins, ther- 
moplastic, etc., for instance methyl methacrylate, 
phenol formaldehyde or of metal such as tin, 
aluminum, etc. During the extrusion and for- 
mation of a chain of thls character0 the air pres- 
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sure within the tublng may deslrably remaln con- 
stant. After formation of the chaln shown in 
Figure 13, the chain may be cut circumferentlally 
by a hot knife at the point 63 thus producing a 
5 series of articles for use for tubes having a flex- 
ible elongated body portion 64 carrying the 
closure end 55 and open af the opposite end. If 
the material used for the extruded tubing 
flexible enough, the resulting articles may be used 
10 es collapsible tubes for tooth or other pastes, etc. 
Such extruded tubing 5 may for thls purpose be 
ruade of plasticized vinyl or polyethylene mate- 
rial giving a collapsible body portion 64 carrying 
the rlgld end 55. 
15 The use of an air lock to control the air pres- 
sure within the tublng has been indicated above. 
Any tyPe of means may be used for this purpose 
which serres to seal the passage 8 through whlch 
the articles pass as the tubing is being extended. 
20 A simple form of device for this purpose is an in- 
ner liner placed within the core in the passage 
fltted loosely therein with an air inlet passage 
leading to the space between the liner and the 
core wall forming the passage. The end of the 
25 liner is provided with a loose fitting peripheral 
flap that seais off the space so that pressure or 
vacuum produced at the air inlet passage con- 
trols the pressure or vacuum in the passage 8. In 
this way the inlet is alternatively sealed and 
30 unsealed as the articles are inserted and vacuum 
or pressure, applied intermittently. 
A more exact control may be obtained by 
means of the following. The articles are fed Into 
the passage 8 from a closed cylindrical housing 
35 within which is a rotatable article carrier which 
may be in the form of a rotor member having a 
series of open ended compartments for the arti- 
cles. The rotor may be motor driven through the 
shaft of the rotor. As the rotor rotates, it receives 
40 articles from a hopper feeding through an open- 
ing in the cover. Rotation of the rotor carries the 
article to a point in the carrier where an opening 
in the floor of the housing of the carrier com- 
municates with a conduit directly over the pas- 
45 sage 8 in the extruding die. At this point the 
article may pass into the passage 8 from the 
carrier and the operation is exactly as explained 
above in connection with Figure 1, for example. 
hile the article may drop by gravity from the 
50 passage in the rotor to the passage 8, more posi- 
tive feeding may be had by a plunger operating 
to force the article out of the carrier. An air 
pipe connection to the conduit between the carrier 
and die enables pressure or vacuum to be pro- 
55 duced intermittently or otherwise as desired. By 
having the rotor fit snugly within the casing, a 
suflicient seal is obtained in maintenance of the 
pressure conditions desired. 
The present specification is a division of 
0 pllcation Serial 1o. 575,856, flled February 2, 
1945, now Patent lïo. 2,452,607, entltled Methods 
of Packaging. 
Having thus set forth my invention, I claire: 
1. The method of producing plastic sheathed 
65 discrete lengths of rigid tublng which comprises 
extruding a heated thermoplastic resin in the 
form of a continuous flexible tubing conforming 
substantially to the cross-sectional shape of the 
rigid tubing, inserting a serles of discrete lengths 
70 of rigid tubing having at least one threaded end 
intermittently within the extruded tubing after 
the latter has attained its tubular shape and as 
the latter is being extruded in such manner that 
the discrete lengths of rigid tubing are spaced 
75 from each .o.ther v/ithln the flexible tubtng, and 



zù.dJîy saioE flexible tubn, saoE scre 
lengths being of such a size that each discrete 
length is in intimate contact with the vall of 
the extruded tubing,, the discrete lengths being 
so spaced that an unfilled portion of tubing ex- 
tending beyond each discrete length, cutting the 
flexible tubing adjacent the ends of the rigid 
tubing, and removing the thermoplastic from at 
least one threaded end of the rigid tubing to 
expose the tlreads thereon, l0 
2. The method as set ïorth in claire 1, in which 
the discrete lengths of rigid tubing are spaced 
in the exible tubing as the latter is being formed 
at substantially the temperature of extrusion to 
weld the flexible tubing fo the discrete lengths of 
rigid tubing, and chilling the resultant article to 
rigidify the thermoplastic resin. 
CIklES E. SI.dkUGHTER. 
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